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Title:
Ants and Spices: Multiple Bioassays Investigating Turmeric (Curcuma longa) and Chili Powder
as Repellents for Ants (Formicidae)
By Luca Ben Yishay-Sapalio
Mentor Dr. Deborah Waller
Old Dominion University
Abstract:
Spices offer an environmentally friendly method of controlling ants (Formicidae) in homes. In
this study, I used three bioassays to examine the effect of Turmeric (Curcuma longa) and one
bioassay to examine the effect of Chili Powder as repellents for ants. Tests were conducted near
active ants outdoors. All bioassays examined paired control and treatment baits along a transect,
and control baits consisted of a small sheet of corrugated cardboard (a sterile yet easy to
manipulate substrate) with granulated sugar on top. In the first bioassay, treatment baits were
similar to controls but with Turmeric covering the sugar. In the second and third bioassays,
treatment baits had a ring of Turmeric surrounding the sugar on the substrate. In all Turmericfocused bioassays, a Sign Test demonstrated that Turmeric holds significant possibility as a
repellent for ants but needs further study. Finally, the fourth bioassay was conducted as the first,
but with Chili Powder in place of the Turmeric and showed no statistical differences between the
control and treatment groups.
Keywords: Formicidae, ant repellent, bioassay
1. Introduction:
Pest ants can enter houses and cause problems for homeowners (Klotz et al. 1997). Insecticides
are commonly used to control ants, but many insecticides have harmful effects on other species
and the environment (Klotz et al. 1997). Several spices including black pepper (Ashouri and
Shavesteh 2010), Chili Pepper (Ashouri and Shavesteh 2010, Mutalib et al. 2017), cinnamon
(Mutalib et al. 2017), cloves (Ibrahim and Alahmadi 2015), cumin (El-Lakwah et al. 2000),
ginger (Abidi and Butt 2015), and mustard (Singh 2011) have been shown to repel or kill insects.
In this project, I studied the spices Turmeric (Wagan et al. 2016) and Chili Powder as a repellent
for ants.
2. Materials and Methods:
I baited for ants with a control bait consisting of cardboard or a cracker as a substrate topped
with the bait material granulated sugar. This control bait was placed in 10 locations. If ants
visited the bait, I prepared a treatment bait similar to the control except that a spice was added to
the bait. Then, I placed both a control bait and a treatment bait 2 inches apart at 10 different
locations. On the first iteration of 10, to create the treatment bait, I first placed ½ tablespoon of
bait on the center of a ~4 x 4 square of brown cardboard, and then placed ½ tablespoon of
Turmeric on top (see table 1). For the second and third iterations, I created a ring of Turmeric
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around the bait (see tables 2 and 3). Finally, for the fourth iteration, I completed the steps
described for the first iteration, but with Chili Powder in place of Turmeric.
3. Results:
In the first iteration, I found the following numbers of ants on control and treatment (Tumeric)
baits as shown below in Table 1. I analyzed the results statistically using the Sign Test and found
that the ants did not prefer the control bait over the treatment bait. The probability value was P =
0.14
For the second iteration (rings), I found the following numbers of ants on control and treatment
(Tumeric) baits as shown below in Table 2. I analyzed the results statistically using the Sign Test
and found that the ants did prefer the control bait over the treatment bait. The probability was Pvalue = 0.003
For the third iteration (rings), I found the following numbers of ants on control and treatment
(Tumeric) baits as shown below in Table 3. I analyzed the results statistically using the Sign Test
and found that the ants did not prefer the control bait over the treatment bait. The probability was
P-value = 0.31
For the fourth iteration, I found the following numbers of ants on control and treatment (Chili
Powder) baits as shown below in Table 4. I analyzed the results statistically using the Sign Test
and found that the ants did not prefer the control bait over the treatment bait. The probability was
P-value = 0.63
Table 1: Number of ants on control and treatment baits when testing the spice Turmeric on top of
bait.
Control Bait

Treatment Bait

1

0

1

0

5

2

1

0

1

0

0

1

0

0

0

0

0

1

1

0
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Table 2: Number of ants on control and treatment baits when testing the spice Turmeric in a ring
around the bait.
Control Bait

Treatment Bait

3

0

2

0

1

0

1

0

1

0

1

0

1

0

1

0

0

0

0

0

Table 3: Number of ants on control and treatment baits when testing the spice Turmeric in a ring
around the bait.
Control Bait

Treatment Bait

2

0

3

2

1

3

1

1

2

2

3

1

Table 4: Number of ants on control and treatment baits when testing the spice Chili Powder on
top of the bait.
Control Bait

Treatment Bait

14

2

1

2

1

2
3
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0

0

1

0

0

1

1

0

0

1

2

0

0

0

4. Discussion:
This study indicates that Turmeric spice has much potential as a good repellent for ants but will
need a further study and a larger experiment to fully analyze. In direct observation, the ants
would not cross the Turmeric, and would not recruit other ants to the substrates with Turmeric.
This study also indicates that Chili Powder did not have an effect on the ants. Furthermore, when
using the ring experiment style, the experiments were more likely to be statistically significant.
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